The role of polymorphonuclear leukocyte infiltration in herpes simplex virus infection of murine skin.
We undertook the present study to investigate the role of polymorphonuclear leukocytes (PMN) in defending skin against herpes simplex virus (HSV) infection. For this purpose, we established a mouse model of cutaneous HSV infection. The hind limb footpad skin of 4-week-old ICR mice was abraded linearly once with a feather edge file and infected with various strains of HSV with different virulence. In uninfected control mice, PMN appeared at the abraded skin lesion within 24 h, and were eliminated from the epidermis after 3 days. Mice inducted with a highly virulent strain of HSV demonstrated wide and severe erythematous lesions of the footpad skin and histologically, virus antigen-positive ballooning degenerated keratinocytes were observed. However, in infections with attenuated strains of HSV, the epidermis was regenerated and a viral antigen was discharged within 5 days, together with any infiltrated PMN. Macrophages and NK cells numbered less than PMN. In mice treated with anti-PMN antiserum before HSV infection, PMN infiltration was significantly suppressed 1 day after infection, and these animals developed a severe cutaneous disease even if infected with an attenuated virus. These results indicate the importance of PMN in the control of HSV cutaneous infections, especially in the primary infectious phase.